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SECTION 1
INTRODUCTION

There is a need for air monitor siting guidelines that are applicable
to the noncriteria air pollutants (NCAPs). The increasing need to consider
the effects of known or suspected hazards has led Federal, State, and local
air pollution control agencies to measure a variety of hazardous NCAPs. This
has resulted in many short-term ambient air monitoring studies of NCAPs.

To increase the usefulness of NCAP studies, guidelines on network design
and siting criteria are needed. Thus, the objective of this report is to
provide monitor siting guidelines for selected NCAPs. A complete 1ist of
the pollutants treated in this document is given in Table 1. Most of these
pollutants are toxic organic compounds that are priority substances for
consideration as primary national health hazards. Seven of the listed
pollutants have been identified as hazardous in compliance with Section 112
of the Clean Air Act (CAA). '

Ambient monitoring data are needed to determine if the chemical is
present in the ambient air and at what concentration, to assess population
exposure estimates, and to determine the need for emission controls.

For many of the NCAPs, adequate methods to monitor still need to be
developed. Thus, the monitoring activities will be undergoing improvements
to the state-of-the-art methodologies initially put to use. The major
objective of the monitoring activities is to apply available state-of-the-art
techniques in data-gathering programs to observe air quality trends and to
characterize noncriteria levels around critical sources and populations.

The monitoring siting criteria cover all NCAPs with the exception of
pollutants associated with acid rain and visibility or as a criteria pol-
Tutant under Section 108 of CAA. Thus, pollutants such as sulfates, nitrates,
inhalable particulates, and other "visibility" pollutants are excluded.



TABLE 1. SELECTED NONCRITERIA POLLUTANTS
THAT NEED MONITOR SITING GUIDELINES

Aceta1dehydé ' . Ethylene oxide

Acrolein Formaldehyde

Acrylonitrile Hexachlorocyclopentadiene

Al1yl chloride Maleic anhydride
*Arsenic Manganése

*Asbestos ' - *Mercury

*Benzene Methyl chloroform (1,1,1-trichloroethane)
Benzyl chloride Methylene chloride (dichloromethane)
*Beryl1ium Nickel

Cadmium : Nitrobenzene

Carbon tetrachloride _ Nitrosomorpholine

Chlorobenzene . Perch]orﬁethy1ené (tetraﬁh]oroethy1ene)
Chloroform Phenol

Chloroprene Phosgene

Chromium Polychlorinated biphenyls
o-,m-,p-Cresol " Propylene oxide

p-Dichlorobenzene *Radionuclides

Dimethylnitrosamine ' Toluene

Dioxin Trichloroethylene

Epichlorohydrin *Yinyl chloride

Ethylene dichloride YVinylidene chloride

o-,m-,p-Xylene

* Listed as hazardous air pollutants under Section 112 of the Clean Air Act.



SECTION 2
MONITORING NEEDS FOR NONCRITERIA POLLUTANTS

MONITORING OBJECTIVES

It is important when planning air monitoring activities to clearly
define the objectives to be met by the monitoring data. In general, the
objectives of ambient monitoring are the following:

. Measure or characterize urban air quality
) Measure or assess specific source impacts.

If the NCAP data collected satisfy these two objectives, the monitoring
program will satisfy all of the needs for ambient data.

DATA NEEDS

The data needed to meet the monitoring objectives will vary in accuracy,
frequency of measurement, and spatial density, depending on the nature of
the local situation, the nature of the hazard associated with the NCAPs, and
the nature of the measurement process. With regard to the nature of the
hazard for the 43 pollutants listed in Table 1, there are two classes of
hazards, the 7 requlated pollutants already identified by EPA as hazardous
substances, and the remaining 36 pollutants that are suspected to be hazardous
and that are under consideration for regulation. However, ambient air
quality levels that are accepted as hazardous have not been established for
either class. Therefore, accuracy and frequency of measurement may be
considered secondary to spatial variation. It will be most important to
define what areas are affected by the pollutants. This is the data charac-
teristic most closely tied to siting and network design that is the subject
of this document. '

The spatial variations of air quality levels may be defined by in
situ monitoring at fixed sites, by mobile monitoring, by remote monitoring
at fixed or mobile sites, or by some combination of the three. 1In situ
monitoring may include in situ analysis or collection of samples by a media
for subsequent laboratory analysis. The use of personal samplers to collect
samples for laboratory analysis is another way of obtaining spatially variant
data that are especially relevant to human exposure estimates. Although
there are a number of ways of including spatial variability in the monitoring
data, the use of fixed monitoring sites is most common and is the method
for which quality control procedures are best established at present. In

this document, primary emphasis is given to the use of fixed in situ monitor-
ing sites.



The number of fixed monitoring sites needed to measure spatial vari-
ability of NCAPs for one or more monitoring objectives depends very much on
the number, type, and magnitude of sources of emissions. Other influencing
factors are the topography and meteorology of the local area. Methods of
taking these factors into account in planning for the number and location of
monitoring sites are described in Section 4.

" PRINCIPAL USES OF DATA

Common uses of monitoring data 1isted in Table 2 were recently cited by
the Ad-Hoc Work Group on Air Toxics Monitoring.* These data uses must be
barne in mind when planning a monitoring network. There must be agreement
between those who will use the data and those who will collect them regarding
how many and what locations will meet the data needs. Sometimes this coordi-
nation is needed between groups within a single agency. However, more often
there must be coordination between parties of different levels of Government
or between Government and nongovernment parties. Some concepts regarding
how data use relates to monitor siting are discussed below.

TABLE 2. COMMON USES OF ‘MONITORING DATA
(cited by the Ad-Hoc Work Group on Air Toxics Monitoring)

(N Determine,air'qqa1ity status and trends
¢ Develop and review air quality standards
¢ Determine source-receptor relationships

) Develop and evaluate emission control standards and
strategies

) Initiate corrective action in emergency response

. Characterize urban air quality

* November 1983, Second Draft. Long-Term Plan for Toxic Ambient Air Pollutant
Monitoring (unpublished). The group consists of representatives from
States, EPA Regions, Office of Research and Development, Office of Manage-
ment Systems and Evaluation, and Office of Air Quality Planning and Standards.



Assess Human Exposure Risk

The relationship of measured ambient concentrations to human health
or welfare risks depends on a number of factors regarding time and magnitude
of exposure, which may affect how frequently samples are collected and
analyzed. However, the most crucial concern from a siting point of view is
often that the data represent or be related to the highest ambient concentra-
tion. This requires that the right location be sampled at the right time.
Another consideration is the number and sensitivity of the exposed population.
Children, elderly persons, and sick persons may be more susceptible to lower
concentrations than are other people. Therefore, the concentrations to which
highly susceptible people are exposed may be as important to health risk
assessment as the magnitude and location of the maximum concentration. Site
selections are often made to satisfy both needs, i.e., maximum concentration
and concentration to which the maximum population or the most susceptible
population is exposed. -

Determine Air Quality Trends

Air quality trends are important to show whether pollution is getting
worse or better and whether regulatory controls are adequate. The single
most important siting consideration for trend data is that transient influ-
ences not representative of the region be excluded. The shutdown of a
nearby plant or the shifts of traffic from a nearby highway are examples of
transients that may be undesirable unless they represent the major effects in
the region. Typical locations that are good locations for measuring trends
are (1) the central business district of a large metropolitan area, (2) the
edge of a metropolitan area downwind of the prevailing wind direction, and
(3) a dense residential population area. Other types of locations may also
be.sujtaDTe, depending on what the local situation is regarding sources of
emissions,

Develop and/or Validate Models

The use of models can greatly increase the amount of information devel-
oped regarding air quality levels over that given by a monitoring network.
However, the model estimates are limited by the accuracy of the model.
Monitoring data can be used to establish the validity of models and to
provide a basis for improving models. This is particularly important where
Tocal terrain influences are present. The EPA guidance on validating
models (e.g., U.S. EPA 1978) requires that monitoring be designed to describe
the spatial variation of pollutant concentrations across the area. For each
Tocal situation the best selection of sites will depend on meteorology,



topography, and the configuration and characteristics of sources. The
following examples are offered of four common types of local situations (U.S.
EPA 1982); however, the adequacy of a. network for a specific site may be
expected to vary from these examples:

° For aerodynamic downwash, consider one or two back-
ground monitors plus two to four downwind monitors.
The number of downwind monitors should be determined
by a consideration of the frequency of the downwash
events, the expected magnitude of the impact, and the
areal extent of the impact.

) For shoreline conditions, consider one to two back-
ground monitors and three to eight downwind monitors.
The number of downwind monitors should be determined
by considering site characteristics, the magnitude
and the areal extent of the predicted impact. It may
be necessary to complement the stationary monitoring
network with mobile sampling and plume tracking techniques.

(] For complex terrain, the air quality monitors should
assess the maximum impacts for each averaging period
for which an air quality violation is expected to occur.
Approximately three to efght monitors should be consid-
ered necessary to monitor for each such averaging time.
The éxact number depends on the magnitude and extent of
expected violations. At least two monitors for each
contiguous area where violations are expected to occur
are necessary except where these areas are large. In
this case, more than two monitors could be required. As
a guide, a 22-1/2° sector should define the maximum size
of a large contiguous area. Based upon meteoroloegical
judgment, additional monitors may be required to evaluate
the source impact, depending on the complexity of the
terrain. :

) For urban situations where the concern is particulates
and the sources of violations appear to be fugitive
and/or reentrained dust, extensive monitoring and receptor
models may be needed to accurately assess the problem.

Identify Areas of Effect or Exposure Levels

In order to estimate the area covered by a specific exposure effect,
there must be a relatively large number of sampling sites. The number
required-will depend on the complexity of the Tocal pattern of air quality
Tevels. ‘As a general rule it will be necessary to supplement monitoring data



with modeling estimates. It is desirable that the monitoring data be adequate
to identify the shape of the air quality pattern and the areas of sharpest
gradient. Remote sampling and mobile sampling can be useful adjuncts to
fixed-site monitoring in meeting this data use.

Determine Source Impact Areas

Much of what applies to defining integrated areas of effects over
a region can be applied to defining the impact area from a single source. A
number of monitoring sites are needed, and monitoring data can be usefully
supplemented by modeling data. The monitoring sites will be located in the
vicinity of the site, and will be most productive if they are sited in a
pattern that is downwind of the prevailing wind direction from the source.

Determine Pollutant TrénSport and Fate

Many air pollutants are relatively stable in the atmosphere. They
are transported out of the source area by the wind, being diluted by turbu-
Tent mixing in the process. In most cases, pollutants remain airborne until
they are taken up by dry or wet particles and washed out by rainfall.
Some pollutants undergo rapid chemical transformations, which makes them
less toxic and often more susceptible to removal. In a few cases, pollutants
fall out because they are emitted as large particies that are not easily
retained as aerosols. Detailed chemical and physical analyses of pollutant
samples are useful in defining the fate of transported air pollutants.
Monitoring sites can be arranged in downwind lines at convenient distances
from major sources or source areas to obtain data that describe pollutant
transport fates.



SECTION 3
CHARACTERISTICS OF NONCRITERIA POLLUTANTS

PHYSICAL AND CHEMICAL PROPERTIES

~ In planning monitoring operations for NCAPs, it is useful to keep
physical and chemical properties in mind. For this purpose, Table 3 identi-
fies the 43 pollutants listed in Table 1 in terms of three properties that
~ affect the emissions, transport, and fate of pollutants in the atmosphere.

The three properties are volatility, reactivity, and physical state. Standard
chemical references may be used to determine more details regarding these and
other physical and chemical properties. A number of important characteristics
of 26 compounds are listed in Appendix D to this report.

Volatility is related to the difficulty of containing a poliutant
during production, handling, transport, storage, use, and disposition.
Emission rates are likely to be higher for the more volatile compounds, and
sources that use these materials are of concern from an air monitoring point
of view. Reactivity relates to how fast the pollutant changes form in the
atmosphere due to photochemical and other atmospheric chemical processes.
Pollutants with higher reactivity will not travel far from their source
before undergoing chemical transformation. The physical state of the compound
~may be of interest in selecting a sample collection technique. It may also
be of interest in identifying handling and storage processes that are of
concern as sources of emissions.

SOURCES OF EMISSIONS

An important step in selecting monitoring sites is identifying the nature
and location of expected emissions of the pollutants of interest. A summary
of emissions for the 43 pollutants identified in Table 1 is given in Table 4
for the following types of sources:

] Production plants
0 Industrial user plants

° Sources that emit the pollutant as a byproduct or .
indirect emission

) Storage, transport, and fugitive sources.

In order to give an overview of the relative importance of these emis-
sions, Table 5 is a ranked listing of total atmospheric emissions of
46 compounds (all from Table 1) in 1978. It may be noted that two of the
pollutants in Table 1, namely nitrosomorpholine and dimethyinitrosamine are
not commercially produced -and not directly emitted to the atmosphere. These
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TABLE 5. RANKED LISTING OF TOTAL EMISSIONS
OF SELECTED NONCRITERIA AIR POLLUTANTS

Total emissions*

Chemical (1b/yr)
Toluene 2,235,842,590
Benzene 1,300,000,000
Methylchloroform 538,730,000
Perchloroethylene 500,000,000
m-Xylene 453,533,940
Methylene chloride 407,700,000
o-Xylene 268,497,360
Trichloroethylene 240,700,000
pQXy1ene 239,270,414
.Vinyl chloride 220,000,000
Acrylonitrile 190,006,000
Ethylene dichloride 180,000,000
Chlorobenzene 175,376,130
Carbon tetrachloride 65,030,000
p-Dichlorobenzene 49,900,950
Manganese 35,000,000
Formaldehyde 33,000,000
Chloroform 24,040,000

* Actual emissions estimated as of 1978.
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TABLE 5 (continued)

Total emissions*

~ Chemical (1b/yr)
Nickel 22,573,640
Chromium 15,000,000
Nitrobenzene 13,040,000
Asbestos 12,200,000
m-Cresol 10,960,000
Morpholinet 10,028,000
Arsenic 9,500,000
p-Cresol - 9,124,941
- Phenol 6,924,360
Cadmium 6,000,000
Acetaldehyde 4,853,950
Maleic anhydride 4,800,000
0-Cresol 4,504,150
Vinylidene chloride 4,300,000
Radionuclides 4,000,000
Chloroprene 3,623,092
Ethylene oxide 1,991,000
Mercury 1,900,000
Propylene oxide 1,346,160

(continued)

* Actual emissions estimated as of 1978.

t Precursor to atmospheric formation of nitrosomorpholine.
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TABLE 5 (continued)

'Tota1 emissions*

Chemical (1b/yr)
Allyl chloride 1,110,000
Epichlorohydrin 479,000
Beryllium | 357,035
Phosgene : 253,176
Dimethylaminet | 215,400
Acrolein 102,920
Benzyl chloride | 100,271
Hexachlorocyclopentadiene | 59,500
Polychlorinated bipheny]s | - 30,020
2,3,7,8 TCOD (dioxin) - 84

* Actual emissions estimated as of 1978.

t Precursor to atmospheric formation of dimethylnitrosamine.
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compounds are primarily found in the atmosphere as a result of chemical )
reactions involving the precursors, morpholine and dimethylamine, respectively,
which are listed in Table 5.

_ It may be noted from the description in Table 4 that the large quantities
of emissions of the highest ranked pollutants in Table 5 are from many small,
widely dispersed sources. Typical examples are the 1.3 billion pounds per

- year of toluene emitted from motor vehicle exhausts, the 579 million pounds

per year of toluene emitted from paint and other coating solvents, and the

371 million pounds per year of methyl chloroform released from metal cleaning

operations.

The sources of each pollutant have been characterized into the following
four types: _

. Well-isolated plant sites having major emissions

® . Industry-related sources that may or may not be well
isolated from one another

. Sources identified with product use and related to popula-
tion distribution

. Motqr vehicle traffic.

Pollutants falling into each class are listed in Table 6. Some pollutants
are listed in more than one class. These groupings will help in planning
monitoring networks with respect to each pollutant. Further suggestions for
- using these classes to define monitor sites are presented in Section 4.

SAMPLING REQUIREMENTS

The sample collection for NCAPs differs from that of criteria pollutants,
mainly in the fact that the sampling procedure is not specified as it is with
criteria pollutants. Therefore, the analyst must evaluate the currently
recommended and the most recently developed procedures to determine how the
sample should be collected and analyzed. A list of sampling media and
analysis methods for the pollutants addressed in this document is shown
in Table 7. The problems encountered when specifying a sampling protocol
are many; hence, a logical procedure that considers at Jeast the following
points should be followed:

. Media. Unless very expensive equipment is dedicated to
fieTd monitoring activities, samples will normally be
collected as grab samples and brought to a laboratory for
analysis. The media selected to collect each pollutant
must have good collection efficiency for the compound(s)
of interest, and it must retain and release the ¢ompound in
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TABLE 6. CLASSES OF POLLUTANT SOURCES APPLICABLE TO
SELECTED NONCRITERIA AIR POLLUTANTS

II.

Small number of well-isolated plant sites

Dimethylnitrosamine (vicinity of 13 plants emitting dimethylamine, rocket
launches)

Allyl chloride (3 plants)

Epichlorohydrin (12 plants)

Acrolein (5 production and 3 user plants)

Ethylene oxide (13 plants)

Hexachlorocyclopentadiene (3 production plants)

‘PCBs (12 incinerator sites)

Phenol (16 production and 16 user plants)

Phosgene (18 production plants)

Propylene oxide (7 production and 30 user plants)

Acetaldehyde (5 production and 13 user plants)

Benzyl chloride (4 production and 15 user plants)

Chloroprene (3 plants)

Acrylonitrile (5 production and 25 user plants)

Ethylene dichloride (18 production plants)

Vinyl chloride (production and chemical specialty plants)
Maleic anhydride (7 production and many specialty user plants)

Emissions related to specificrindustries and many users

Formaldehyde (wood products, chemical specialties)

Manganese (ferro and silico alloys, power plants, iron and steel plants,
foundries) '

Nickel (power plant oil combustion)

Nitrobenzene (cellulose ether and petroleum plants)

Beryl1ium (power plant coal consumption)

Cresols (wire coating plants, coke ovens, mining sites)

Radionuclides (power plant coal consumption)

Chromium (refineries, steel plants, cement plants)

Mercury (power plant coal combustion, incinerators, mercury and zinc
refineries)

Cadmium (iron and steel plants, copper and zinc smelters)

Asbestos (production plants, building demolitions)

Arsenic (copper smelters, glass plants, refining plants)

Benzene (petrochemical plants, coke ovens, gasoline refineries)

Vinylidene chloride (chemical specialty plants)

(continued)
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TABLE 6 (continued)

ITI. Emissions related to population density

Iv.

Dioxin (use of wood preservatives, incinerators)

Formaldehyde (wood products in homes)

Methyl chloroform (degreasing)

Methylene chloride (paint remover, degreasing)

Nitrosomorpholine (vicinity of morpholine emissions, mainly boiler
corrosion inhibitors, and polishes and waxes)

Nickel (0il1 combustion, including diesel)

Toluene (paints and adhesives)

Trichloroethylene (degreasing and cleaning)

Xylenes (adhesives, household products, pesticides)

Carbon tetrachloride (miscellaneous household and commercial products)

Chlorobenzene (cold cleaners, pesticides)

Chloroform (solvent in pharmaceuticals and pesticides)

Cresols (disinfectant/cleaning compounds)

p-Dichlorobenzene (space deodorant, moth control)

Perchloroethylene (dry cleaning, metal cleaning)

Arsenic (coal combustion, pesticide use)

Asbestos (building demolition)

Emissions related to motor vehicle use

Toluene.
Xylene
Benzene
Asbestos
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TABLE 7. SUGGESTED ANALYSIS METHODS FOR APPLICABLE SAMPLING MEDIA
Organic Sample collection media*

pollutant Tenax-GC  Charcoal Impinger PUF** Dther
Acetaldehyde 1 2 (Bubbler reagent)
Acrolein 1
Acrylonitrile 3 (Canister, mole sieve)
Al1yl ehloride 3 (Canistér, cryogenic)
Benzene 3
Benzy! chloride 4,5 4,5 (Canister)
Carbon tetrachloride 4,5 4,5 (Canister)
Chlorobenzene 4,5 4,5 (Canister)
Chloroform 5,6
Chloroprene 4,5
o-,m-,p«Cresol 4,5 4,5 4,5
p-Dichlorobenzene 4;6 6 (Cryogenic)
Dimethy1nitrosamine 7 7 (Thermosorb-N)
Diexin 4 (Submicron filter)
Ep{ch1oroﬁyd?1n 4,5 4,5 (Cryogeﬁic).
Ethylene dichloride 4,5 {Cryogenic)
Ethylene oxide 4.5 4 (Canister)
Formaldehyde 1 2 (Bubbler reagent)‘
Hexachlorocyclopentadiene 4,5 4,5 6 (Porapak T)
Maleic anhydride None available
Methyl chloroform 4,5 4,5,6 (Canister)
Methylene chloride 4 (Canister, mole sieve)
Nitrobenzene 4.5 4,5 (Canister)

* Analysis method:

1. Spectrophotometric

2. Derivitization, high performance 1iquid chromatograph
3. Gas chromatograph/flame {onization detector .
4. Gas chromatograph/photoionization detector

5. Gas chromatograph/mass spectrometry
6. Gas chromatograph/electron capture detector
7. Gas chromatograph/thermal emjssion analyzer
8. High performance liquid chromatograph

*+ Pglyurethane foam.
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TABLE 7 (continued)

Sample collection media*

Organic -

pollutant Tenax-GC  Charcoal Impinger PUF** Qther
Nitrosomorpholine 8 (Thermosorb-N)
Perchloroethylene 4,5 4,5 (Canister)
Phenol 4,5 5
Phosgene Field analysis only, due

to instability of compound

PCBs 5,6 6 (Florosil)
Propylene oxide 4,5 4,5 (Cryogenic)
Toluene. 4,5 4,5 (Cryogenic}
Trichloroethylene 6 6 (Cryogenic)
Yinyl chloride . 4,5 4,5 (Cryogenic)
Vinylidene chloride 4,6 4,6 (Cryogenic)
0-,m-,p-Xylene ‘ 4

Inorganic ‘ Sample media

pollutant Hi-vol filter Other
Arsenic 1
Beryllium 1.
Cadmium 1
Chromium 1
Manganese !
Nickel 1
Asbestos . Microscopy (millipore filter)
Radionuclides as B8, and Y spectroscopy {(millipore filter)
Mercury Atomic absorption spectrometry (silver wool)

* Analysis method:

2.
3.
4,
5.
6.
7.
8.

** Poly

Spectrophotometric

Derivitization, high performance liquid chromatograph
Gas chromatograph/flame ionization detector

Gas chromatograph/photoionization detector

Gas chromatograph/mass spectrometry

Gas chromatograph/electron capture detector

Gas chromatograph/thermal emission analyzer

High performance liquid chromatograph

urethane foam.
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a predictable and reliable way. Cost of the media,
sample preparation, and extraction are all necessary
considerations when designing a sampling program.

Procedure. The procedures listed in Table 7 primarily

use collection on solid media--either filters, Tenax-GC,

or charcoal. Most of the information was extracted from
the EPA "Technical Assistance Document for Sampling and
Analysis of Toxic Organic Compounds in Ambient Air"

(Riggin 1983). A more complete description of the

sampling and analytical methods is provided in Appendix A
of this document. Table 7 shows columns headed with the
various collection media used for organic compounds.
Suggested analytical methods for each compound are indicated
by numbers that are identified in a footnote. A procedure
for each phase of the sampling program must be written out
in advance of the sampling activity in order to anticipate
how each step is to be done. Phases of the sampling
activity include preparation, field sampling, and sample
analyses. Procedures must be written to describe media
preparation, e.g., preconditioning, assembly (if necessary),
sample handling, and analytical procedures to be followed.
In addition to sample preparation and handling, a plan is
needed for how much air must be sampled to obtain the
amount of pollutant necessary to meet the minimum detectable
Timits of the analytical procedure. The volume of air
necessary to sample can be determined by estimating the
concentration of the pollutant in the ambient air and
calculating what volume of air would contain the amount of
pollutant necessary to meet the minimum detectable quantity
attributed to the analytic procedure. A margin of safety
should be added for less than 100 percent capture efficiency
of the media. Consideration must be given to the possi-
bility of collecting too much of a compound in a single
sample tube, i.e., so-that some of the material in the
sample passes through. Considerable study has been

directed to the breakthrough volume of Tenax. Breakthrough
volume for a variety of volatile organic compounds has

been reported by Krost et al. (1982). Estimated detection
limits are also given for most of the compounds 1isted by
Krost.
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Determination of the volume of air to sample can be shown using the
following simple example. Assume that the detection limit for a compound is
15 ng per ml and the compound is extracted into 5 ml of solvent. The sample
would need to contain 75 ng of the pollutant in order to be detectable.
Assume the concentration of the pollutant in the atmosphere typically ranges
from 5 to 25 ng/m3. The volume of air to be sampled would range from 3 m
in areas of high concentration to 15 m3 in areas where Tow concentrations
exist. If the sample media were only 80 percent effective in capturing the
pollutant, the volume of air to be sampled would be increased by 25 percent.
Unfortunately, the capture efficiencies of sampling media are not readily
available for many of the compounds of interest. It may be necessary to
assume collection efficiencies much lower than 80 percent.

AIRBORNE TOXICITY

Table 8 presents recent information on the toxicity of the 43 pollutants
listed in Table 1. The reason for providing these data is to assist monitor-
ing planners in setting priorities for selecting monitoring sites oriented
‘to certain pollutants. Sites that measure pollutants for which toxic effects
are dubious or for which the expected ambient concentration is low relative
to toxic levels, can be assigned a low priority. When funds limit the number
of sites that can be set up and the number of samples that can be collected
and analyzed, these data may be helpful.

The toxicity effects of greatest concern relate to severe body. cell
irregularities, including carcinogencity and mutagenicity. For 13 of these
compounds, other toxic effects are of concern. Seven of the listed compounds,
including arsenic, asbestos, benzene, chromium, nickel, radionuclides, and
vinyl chloride, are known carcinogens. Two of these, radionuclides and vinyl
chloride, are also mutagens. For all of the others, the evidence on carcino-
genicity and mutagenicity varies from completely unknown to probable but
uncertain. Two of the compounds, acrolein and phosgene, are known to be not
carcinogenic but to have other toxic effects.
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SECTION 4
SITING PROCEDURES

To assist in selecting monitoring sites, specific procedures have
been developed for different scales of air quality representativeness. A
description follows of what scales of representativeness may occur, how to
identify what scales of representativeness are applicable to a specific area
of monitoring responsibility, and some recommended guidelines for locating
monitors for each scale.

REPRESENTATIVE TYPES OF MONITORING SITES

Spatial Scales of Representative Air Quality Levels

Because the air quality measured at a single site is based on a sample
of air from a very small volume, it is useful to know over how large an area
this value can be considered representative. The concept of representative
spatial scale is used to designate this area. The spatial scale of represen-
tativeness means the physical dimensions of the area within which a monitoring
station is located that pollutant concentrations are reasonably similar.* The
following five scales are defined in Appendix D of Part 58, Title 40 of the -
Code of Federal Regulations:

® - Microscale--defines the concentrations in air volumes
associated with area dimensions ranging from several
meters up to about 100 m.

] Middle Scale--defines the concentration typical of areas
up to several city blocks in size with dimensions ranging
from about 100 m to 0.5 km.
